Abstract Unique types of textures and vortices of superfluid 3 He in restricted geometries have been discussed. We investigated cw-NMR in rotating 3 He A-phase in parallel plate geometries with gaps of 12.5 µm at 3.05 MPa. We observed a very sharp spectrum at rest which had shifted We also compare the satellite signal with Kee and Maki's bound pair of HQV.
Introduction
New types of textures, vortices and coupling effects of textures with flow 1 , which are quite different from those in bulk superfluid 3 He 2 , have been discussed for superfluid 3 He-A phase in parallel plate geometries [3] [4] [5] [6] [7] . We have studied cw-NMR in rotating superfluid 3 He-A phase confined in a narrow gap between parallel plates, whose separation, D, is comparable to or smaller than the dipole coherence length, ξ D 8, 9 . In 3 He-A, two vectors describe the order parameter, that is, the orbital part of the order parameter are characterized by l, and the spin part of that by d 1 . In the parallel-plate geometry, l points perpendicularly to the surface and d is perpendicular to the applied magnetic field. We apply the field perpendicular to the surfaces of plates, and thus d l. This configuration is very different from that of the bulk 3 He-A, where l // d. In the parallel plate geometry, There are many types of vortices found in a bulk sample 2 . However, in the parallel-plate geometry with a gap of about ξ D , l are locked perpendicularly to the surface, a soft core (continuous) vortices observed in a bulk sample cannot exist and a singular (phase) vortex (SV) may be expected. The half quantum vortex (HQV) with a circulation number N = 1/2 was predicted by Volovik and Mineev 3 and independently by Cross and Brinkman 4 . The stability of HQV and SV under various conditions of temperature, magnetic field and rotation speed has been discussed 5, 6, 7 . Recently a bound pair of HQV (b-HQV) and its NMR-signal have been discussed by Kee and Maki 5 and were compared with our results 8 . So far, three kinds of vortices, such as SV, HQV and b-HQV, have been predicted in parallel plate geometry.
We investigated cw-NMR spectra of 3 He-A in the parallel-plate geometry with a spacing of 12.5 µm in a field perpendicular to the plates 8, 9 . We found a new satellite signal, which appeared under rotation for some range of the rotation speed Ω. These results have been compared with Kee-Maki's 6 phase diagram of b-HQV and free HQV as a function of Ω and with our model 8 of the spin wave signal in the region of the flowinduced FT. In this report, we show our spin wave model in some detail and discuss the 3 temperature dependences of the critical rotation speed for creation of the new satellite signal, the satellite signal frequency and intensity in comparison with our model. Figure 1 shows the sample cell. The sample cell for parallel plate geometry was made by stacking two kinds of polyimide films with thicknesses of 12.5 µm and 25 µm shown by (a) and (b). All 12.5 µm-films (b) have holes of radius R = 1.5 mm and slits of 0.3 mm-wide channels, which connect other holes of bulk space (R=1.5 mm). The other 25
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µm-films (a) have holes (R =1.5 mm), which serve a bulk part of the sample. The two kinds of film are stacked together one on other to form 110 spaces with gaps D=12.5 µm (see the cross sectional view (d)). Each space (12.5 µm gap and 3 mm diameter) forms parallel plate geometry and is connected by a 0.1 mm slit to the bulk sample. These films are packed inside Stycast sample cell (c). We prepared two NMR coils to detect NMR signals for 3 He-A sample in parallel plate geometry and the bulk, shown in (e). 
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The sample was set to the ISSP rotating cryostat and could be rotated up to 2π rad/s.
The sample pressure was 3.05 MPa and cw-NMR was taken at the Larmor frequency f L = 869 kHz. The NMR magnetic field H = 26.7 mT was applied perpendicularly to the film surface and the rotation axis was also perpendicular to the surfaces. The small high frequency peak at rest comes from a few layers of solid signals on the whole surface area of films. This is confirmed by the resonance frequency almost at f L and the temperature dependence of the signal intensity, which follows Curie-Weiss law. The negatively-shifted main peak is signal from the uniform texture of 3 He-A in parallel plate geometry. As we started to rotate the sample, the main peak intensity started to decease at Ω=1.0 rad/s while the higher frequency 5 increased. The higher frequency peak subtracted by the solid 3 He signal at Ω = 0 is called a satellite signal. The satellite signal happened to be almost at the same frequency as the solid signal. Total signal intensity of the sum of the main peak and the satellite signal is always conserved under rotation and we can identify the satellite peak induced by rotation.
In uniform texture, the transverse NMR resonance frequency is given by, 
where ! I( f ,") is the NMR intensity at a frequency f under Ω, as shown in Fig. 1 and the solid signal is subtracted to get the satellite signal. In Fig. 3 , the normalized
, is plotted as a function of Ω, where I total is a constant for any Ω.
The interval of the integrals in Eq. (2) vector is given by ! l = sin" e x + cos" e z , where β is a angle between the z-axis and l. We determine the l-texture by minimizing the following free energy 10 as,
DISCUSSION
where the 1st term is the sum of kinetic energy of flow and bending energy and the 2nd term is the dipole energy. We minimize the above free energy subjecting the boundary condition that l is perpendicular to the wall and determine the l-texture as a fixed normal flow velocity v.
The distribution of l is determined as a function of z and the dipole 
Summary
We have measured NMR on 3 He-A under rotation in parallel plate geometry whose gap was comparable to ξ D ~ 10 µm. We found a very narrow main peak at rest with 
